Catabolism of exogenous and endogenous sphingomyelin and phosphatidylcholine by homogenates and subcellular fractions of cultured neuroblastoma cells. Effects of anesthetics.
Cultured murine neuroblastoma cells contain a neutral, Mg2+-stimulated sphingomyelinase and an alkaline phosphatidylcholine-hydrolyzing activity that are enriched in the plasma membrane fraction. The reaction products of sphingomyelin catabolism are phosphocholine and ceramide and those of phosphatidylcholine, glycerophosphocholine and fatty acid. These reactions were studied with endogenous as well as exogenous liposomal substrates. With both exogenous and endogenous substrates, the sphingomyelinase activity was stimulated two- to threefold by Mg2+ and a further three- to fourfold by volatile anesthetic agents. Stimulation was concentration-dependent and corresponded to anesthetic potency: methoxyflurane greater than halothane greater than enflurane. Greater than 80% of the plasma membrane sphingomyelin was hydrolyzed within 2 h in the presence of Mg2+ and anesthetic. In contrast, the activity with exogenous and endogenous phosphatidylcholine was unaffected by Mg2+ or Ca2+ and was markedly inhibited (50-80%) by anesthetic agents. The degree of inhibition was concentration-dependent and corresponded to anesthetic potency. The quantitative importance of choline-containing lipids in cell membranes, the relatively exclusive localization of the neutral Mg2+-stimulated sphingomyelinase in cells of neural origin, the totally different type of hydrolytic attack on phosphatidylcholine, and the reciprocal effects of anesthetics on the hydrolysis of these two lipids strongly suggest important roles for these activities in cell membranes in general and in the neuron in particular.